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Abstract
This randomized clinical trial (www.clinicaltrials.gov ID# ) examined the impact of a peer-mediated,
theatre-based social skills intervention, SENSE Theatre®, on social cognition and behavior in 77 youth
(ages 8-16) with high-functioning autism spectrum disorder. Analysis of Covariance models revealed that
post-treatment, the experimental group (n= 44) performed significantly better than the controls (n= 33) on
NEPSY theory of mind (verbal) subtest, demonstrated increased neural evidence of memory for faces, and
engaged in more cooperative play and verbal interaction with novel peers. The study extends previous
findings showing that SENSE Theatre® contributes to improvement in social cognition and behavior.
Keywords: autism, face, intervention, social, theory of mind

Introduction
Autism Spectrum Disorder (ASD) is an archetypal disorder of social cognition and social interaction.
Children and adolescents with ASD exhibit core impairment in many areas of social competence (APA,
2013) and show limited improvement without intervention (Seltzer, Shattuck, Abbeduto, & Greenberg,
2004).
Social competence is dependent on the successful integration of cognition and behavior (SemrudClikeman, 2007; Kennedy & Adolphs, 2012). A recent meta-analysis (Gates, Kang, & Lerner, 2017)
showed that social cognition and social behavior are distinct processes, and knowledge of how to act in a
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social situation does not always translate to effectively maneuvering in real-life complex social
interactions. Due to this intersection, considerable research has been aimed at elucidating the social
cognitive phenotype in individuals with ASD.
The ability to remember faces of conspecifics (Adolphs, 1999) is one of the early emerging social
cognition skills necessary for age appropriate social competence (Gauthier & Nelson, 2001; Nelson, 2001).
Face recognition, the extent to which one remembers or discriminates facial identity, has long been
implicated in ASD (e.g., Boucher & Lewis, 1992; O’Hearn, Schroer, Minshew, & Luna, 2010). Behavioral
and neuroimaging data indicate that many individuals with ASD exhibit difficulty in face recognition (e.g.,
Langdell, 1978; McPartland, Dawson, Webb, Panagiotides, & Carver, 2004) and face memory (Arkush,
Smith-Collins, Fiorentini, & Skuse, 2013; Key & Corbett, 2014; Langdell, 1978). Methodical review
indicates that impairment is especially notable on face recognition tasks which have a delay (Weigelt,
Koldewyn, & Kanwisher, 2012). Moreover, face recognition deficits are domain-specific (manifest as
primary deficit in face memory) and process-specific such that impairment is in face memory rather than
face perception (Weigelt, Koldewyn, & Kanwisher, 2013). Such deficits in ASD are unlikely causal and
possibly due to reduced social motivation (Chevallier, Kohls, Troiani, Brodkin, & Schultz, 2012) or
limited face-to-face interactions (Dawson, Webb, & McPartland, 2005). It is important to note that better
face memory has been associated with fewer ASD symptoms (Arkush et al., 2013) and more reciprocal
social play (Corbett, Newsom, Key, Qualls, & Edmiston, 2014).
Another social cognition skill necessary to successfully participate in social interaction is Theory of Mind
(TOM) (Kita, 2014). TOM is the ability to understand another point of view and use this knowledge to
predict how others may act (Baron-Cohen, 1995). In a recent longitudinal study, early differences in TOM
predicted later peer relationships, with pro-social behavior as a mediator (Caputi, Lecce, Pagnin, &
Banerjee, 2012). Treatments have been developed to directly train TOM skills (Fisher & Happe, 2005),
such as explicitly teaching social cognitive processes (Begeer et al., 2015; de Veld et al., 2017;
Hoddenbach et al., 2012). However, the results show that improvement in TOM may not coincide with
demonstrable change in social communication skills (Hadwin, Baron-Cohen, Howlin, & Hill, 1997;
Ozonoff & Miller, 1995). Conversely, training designed to specifically enhance social communication may
not enhance TOM (Chin & Bernard-Opitz, 2000).
Since social cognition and social behavior abilities can be modified through treatment, then greater and
more generalizable gains in social competence could be achieved through intervention approaches that
engage both cognition and behavior. A relatively small, but growing, body of literature supports the
promise of theatre approaches incorporating modeling, role-playing, and games in social skills programs
for children and adolescents with ASD (e.g., Lerner, Mikami, & Levine, 2011; Webb, Miller, Pierce,
Strawser, & Jones, 2004; Williams, 1989). Specifically, theatrical performance includes taking on the role
of another (Hull, 1985), and understanding or predicting their cognitive processes/behavior (Noice, 1991).
Practice of acting techniques has been linked to improvement in TOM skills in typical individuals
(Goldstein, 2011; Goldstein & Winner, 2012) and in children with ASD (Corbett et al., 2011; Corbett,
Swain, Coke, et al., 2014b; Guli, Semrud-Clikeman, Lerner, & Britton, 2013). Furthermore, acting
exercises with typical peers create an opportunity for the child with ASD to observe competent models.
Therefore, the training in and practice of acting techniques has the potential to target social cognition and
behavior, which in turn can affect social competence in ASD (Corbett, Swain, Coke, et al., 2014b).
A recently developed intervention, called SENSE Theatre®, combines multiple theatre techniques with
trained typical peers who serve as expert models and interventionists. Preliminary efficacy studies reported
improvements in social cognition, behavior, and broader functioning (Corbett et al., 2011; Corbett, Qualls,
Valencia, Fecteau, & Swain, 2014; Corbett, Swain, Coke, et al., 2014b). A small randomized clinical trial
(RCT) of this peer-mediated, theatre-based intervention in 30 children and adolescents with ASD (Corbett
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et al., 2016) identified group differences between the treatment and control group on social behavior (e.g.,
group play with novel peers) and social cognition (e.g., immediate and delayed memory for faces, TOM).
While promising, the sample size was relatively small and behavioral coding was not conducted by blind
raters. In addition, that RCT did not explore potential moderators of treatment response to help identify
“for whom” the treatment may be most effective.
The goal of the current study was to more rigorously examine the impact of SENSE Theatre® intervention
on social cognition and behavior in a larger sample of youth with ASD. Specifically, we predicted that the
experimental (EXP) group would demonstrate improvements in social cognition reflected in better TOM
(Verbal and Contextual) and memory for faces following treatment. Differences between the EXP and
waitlist control (WLC) Group were also predicted for social behavior: we hypothesized that the EXP group
would show more cooperative play and verbal interaction during peer interaction with novel peers after
treatment. No changes were expected for the WLC group. Exploratory analyses also examined potential
predictors of treatment response.

Method
Participants
Initial enrollment included 102 youth (8-16 years old) with ASD in the Southeastern United States,
recruited via local clinics and support organizations. Of the 87 children that met inclusion criteria, 10 were
lost to follow-up prior to post-testing; however, there were no significant differences on any of the
diagnostic and demographic variables (e.g., sex, p= 0.78; ADOS, p= 0.27, IQ, p= 0.92) or the pre-test
variables (TOM Verbal, p= 0.57, TOM Contextual, p = 0.95), between those lost and participants who
completed the study. Three cohorts (from three consecutive implementations of the study) of 29, 28, and
20 participants were allocated to groups based on simple randomization by a non-affiliated statistician. The
final sample included 77 youth with high-functioning ASD, 44 in the EXP and 33 in the CON (see
Figure 1 for CONSORT participant flow). Participants in the EXP group received the SENSE Theatre®
Intervention during the study period; those in the WLC group were placed on a waitlist for a SENSE
Theatre® Intervention (completed 6 months later). Both groups received the intervention at no cost. The
study is registered with www.clinicaltrials.gov ID# .
The diagnosis of ASD was made in accordance with the Diagnostic and Statistical Manual-5 (APA, 2013)
based on three criteria: (1) a previous diagnosis by a psychologist, psychiatrist, or behavioral pediatrician
with autism expertise; (2) current clinical judgment (BAC); and (3) corroboration by the Autism
Diagnostic Observation Schedule-2 (ADOS) (Lord et al., 2000), administered by research-reliable
personnel. Selection criteria also required participants have an IQ ≥ 70 as measured by the Wechsler
Abbreviated Scale of Intelligence (WASI) (Wechsler, 1999). To maintain the safety of all participants and
staff, exclusionary criteria included children who displayed aggression defined as verbal or physical threats
to harm other children or adults, which was based on parental report or clinical observation occurring over
the last six months. Demographic information is presented in Table 1. The Vanderbilt Institutional Review
Board approved the study. Informed written consent was obtained from parents or guardians and assent
was obtained from child participants prior to inclusion in the study.
Participants completed three research visits (see Table 2). Visit 1 included diagnostic, cognitive, and
neuropsychological assessments. During visit 2, real-life social behavior was assessed using the Peer
Interaction Paradigm (Corbett, Swain, Newsom, et al., 2014). The children also completed the ERP task
evaluating memory for faces. The same neuropsychological, ERP, and social interaction measures were
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repeated post-treatment (visit 3). All assessments were conducted during the same period of time for both
the EXP and the WLC groups; specifically, the fall for pre-test and the winter (after the EXP received the
treatment) for post-test. Each child was tested individually.
Intervention
SENSE Theatre® incorporates theatre, established learning theory behavioral strategies, and peermediation. To explore and practice social interaction skills, the SENSE model uses theatre games, roleplay exercises, improvisation, and character development, while putting on a play (Corbett et al., 2011;
Corbett, Swain, Coke, et al., 2014b). A primary objective of social interventions is to help children learn to
interact more competently with peers in natural settings (DiSalvo & Oswald, 2002); thus, the inclusion of
trained peers in treatment is logical, beneficial, and economical (Lang et al., 2011; Odom & Strain, 1984).
The trained peer actors serve as expert models of reciprocal social communication, empathy, and flexible
thinking and behavior. In the SENSE Theatre® program, peers are conceptualized as the primary agents of
change thus serving as teachers and recipients of the reciprocal social exchange (Corbett, Qualls, et al.,
2014). Selected peers demonstrated age-appropriate social communication skills and expressed an interest
in working with participants with ASD. The majority of the peers came from the University School of
Nashville (USN) Theatre Guild and had previous acting experience. All peers completed a training
program that included a review of ASD, behavioral strategies (i.e., positive reinforcement) and
introduction to the core principles of the intervention (e.g., provide social support, model warm,
appropriate social interaction, advance learning (Corbett et al., 2016).
The treatment was implemented over 10, 4-hour group sessions, held at a school auditorium. A schedule of
each day was provided to the participants and peers in advance and displayed on a white board in the
rehearsal space. Initial sessions included theatre games, role-playing activities, and improvisation.
Subsequent sessions included character development, role playing, learning songs and choreography, as
well as blocking and rehearsing the play. The EXP group received the treatment during winter months on
consecutive Saturdays, which culminated in two public performances of a 45-minute play with music.
Fidelity
Fidelity was measured using behaviorally-anchored rating scales (Corbett et al., 2016) by trained
undergraduate and graduate students, supervised by a psychology intern or postdoctoral fellow. Delivery of
trained behavioral techniques and core principles was monitored using a 5-point Likert Scale and reported
as percentages. Booster sessions (involving review of behavioral and core principles) were provided if
fidelity fell below 80%. Mean scores across all ratings for the beginning, middle, and end of the treatment
for behavioral techniques were 91.29%, 78.75%, and 87.86% respectively. Mean scores across all ratings
for the beginning, middle, and end of the treatment for application of core principles were 88.86%,
78.75%, and 89.1% respectively. Diminished values during the middle resulted from a low scoring peer
who received booster training immediately after fidelity was calculated.
Dependent Measures
Social cognition. Both neuropsychological and neurophysiological measures were used to assess social

cognition. Measures of brain activity, such as event-related potentials (ERP), allowed us to examine social
information processing without the requirement of overt behavioral responses, thus reducing participants’
cognitive load and motivation-related confounds (e.g., differences in the cooperative engagement with the
task).
Theory of Mind (TOM).
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The TOM subtests from NEPSY (Korkman, Kirk, & Kemp, 2007) were administered to assess changes in
social perception. The TOM task presents a variety of perspective-taking tasks that result in a total score
used for clinical purpose, consisting of separate verbal and contextual subtests. TOM internal consistency
ranges from .84-.86 and test-retest reliability ranges from .76- 87. The verbal portion (TOM-V) requires
the child to demonstrate the ability to understand that others have their own thoughts, ideas, and feelings.
It includes 15 items that assess 1st and 2nd order false belief, recognizing mental states, imitation, and
understanding figurative language. The contextual portion (TOM-C) assesses the ability to relate emotion
to social context. It requires the child to identify a picture that most represents the feelings of a character
depicted in 6 different scenarios. Previous research has shown that these portions measure separate
constructs and therefore are evaluated separately (Corbett et al., 2016). The NEPSY-II has been evaluated
for test-criterion validity with children with ASD; as expected, this group demonstrated deficits on the
TOM subtest compared to the normative sample, indicating the TOM subtest’s discernment to clinical
differences (Korkman, Kirk, & Kemp, 2007). Other work has confirmed these findings (e.g., Loukusa,
Makinen, Kuusikko-Gauffin, Ebeling, & Moilanen, 2014; Miranda, Berenguer, Rosello, Baixauli, &
Colomer, 2017). The NEPSY –II TOM subtest has also been utilized as an outcome measure for
intervention research in youth with ASD (e.g. Corbett et al., 2016; Rice, Wall, Fogel, & Shic, 2015) and
shows sensitivity to changes in TOM abilities concurrent with other social cognition skills.
Incidental face memory (Key & Corbett, 2014). Persons with ASD may engage face-specific perceptual

mechanisms, but are less successful than typical peers in face recognition (see Weigelt et al., 2012 for
review). Repeated presentations of identical images in a stream of continuously varying stimuli result in
increased familiarity (Jessen et al., 2002), which is a basic form of memory (Yonelinas, 2002) and can be
reflected in neural responses. Recently, we developed the incidental face memory ERP paradigm and
demonstrated that the ability to spontaneously detect repetition of a socially salient stimulus (face) among
unfamiliar images during passive viewing is associated with more adaptive social functioning (Key &
Corbett, 2014). Briefly, participants were presented with color photographs of 51 unfamiliar young adult
faces (Radboud Faces Database; Langner et al., 2010) and 51 unfamiliar houses displayed on a computer
monitor. One image in each category was randomly selected and repeated 50 times throughout the
experiment, yielding a unique set of repeated stimuli for each participant. The remaining photographs were
presented once. All stimuli were presented by E-prime (v.2.0, PST, Inc., Pittsburgh, PA) in random order
for 1500 ms with a varied inter-stimulus interval of 1300-1600 ms. Participants were not instructed to
memorize the images or to detect repetitions. To encourage looking at the stimuli, participants were asked
to press a response button when they saw the yellow smiley face (10 attention probe trials presented
randomly throughout the test session). The entire task included 210 trials and lasted approximately 12
minutes. From the viewing distance of 90 cm, the stimuli subtended visual angles of 19° (h) x 16°(w)
(9.21° for the attention probe).
EEG was acquired using a 128-channel Geodesic Sensor Net (EGI, Inc., Eugene, OR) with a vertex
reference. Data were sampled at 250Hz with the filters set to .1-100 Hz. Electrode impedances were kept at
or below 40 kOhm. Data were re-referenced offline to an average reference (Picton et al., 2000). A
researcher was present in the room to monitor participants’ behavior. If participants became restless,
stimulus presentation was suspended until the participant was ready to continue with the task. For the test
of treatment efficacy, the ERP data were quantified as the mean amplitude difference score at the parietal
electrodes between 300-500 ms contrasting repeated and single stimulus conditions.
ERP variable derivation. Collected EEGs were filtered using a 30Hz low-pass filter and segmented on

stimulus onset to include a 100-ms prestimulus baseline and a 900 ms post-stimulus interval. All trials
contaminated by ocular and movement artifacts were excluded from further analysis using an automated
screening algorithm in NetStation followed by a manual review. Data for electrodes with poor signal
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6818093/?report=printable
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quality within a trial were reconstructed using spherical spline interpolation procedures. If more than 20%
of the electrodes within a trial were deemed bad, the entire trial was discarded. The mean retention rates
per condition were comparable across groups and test sessions (EXP: T1= 20.22, SD= 6.20; T2= 21.26,
SD= 7.21; WLC: T1= 20.71, SD= 7.19; T2=19.09, SD= 7.04; all p-values >.05), exceeded the minimum
number of trials considered acceptable in prior studies of memory (e.g., Curran & Cleary, 2003), and were
comparable to those reported using this measure (Key & Corbett, 2014; Key & Dykens, 2016, 2017).
Artifact-free individual ERPs were averaged, re-referenced to an average reference, and baselinecorrected. The analyses focused on the mean amplitude differences between repeated faces and faces seen
once at the parietal electrode cluster within 300-500ms after stimulus onset. The specific scalp locations
and time interval indexed incidental memory for faces and were selected a priori based on results in
previous studies using this paradigm (Corbett et al., 2016; Key & Corbett, 2014; Key & Dykens, 2016).
Social behavior. The Peer Interaction Paradigm (PIP) is an established paradigm consisting of a 20-minute

semi-structured interaction, in which the participant with ASD engages in play with two trained sex-and
age-matched confederates. The 20-minute interaction is divided into times of solicited and free play
(Corbett, Swain, Newsom, et al., 2014). Confederates provide behavioral structure to the play by allowing
key interactive sequences (i.e., cooperative play) to occur in an otherwise natural interaction and setting
(Corbett, Swain, Newsom, et al., 2014). Confederates are typical children who demonstrate interest in
working in research, have age-appropriate social communication skills, and do not know the participant
(i.e., not involved in SENSE Theatre intervention). Interactions were video recorded using four
professional 70 Sony PTZ remotely operated cameras housed in glass cases and affixed to the four corners
of the external fence of the 130 ft. x 120 ft. playground. Audio communication was obtained by Sennheiser
body pack and Audio-Technica transmitters and receivers, which functioned as battery-operated
microphones. The Observer XT was used for the collection, analysis, and presentation of observational
data (Noldus, 2008). Continuous timed-event coding of two primary duration behaviors (Cooperative Play
and Verbal Interaction) was conducted from synced video recordings. Cooperative play was defined as the
percentage of time the participant with ASD was engaged in a reciprocal activity for enjoyment that both
involved and relied on the participation of two or more children (e.g., throwing a ball back-and-forth).
Verbal interaction was defined as an engagement between two or more children, including the participant
with ASD, that begins with a verbal overture and continues in a reciprocal sequence of to-and-fro
communication. The PIP has been used in previous interventions demonstrating good reliability (e.g., k =
.85) and robust treatment effects in social communication and play behaviors in children with ASD
(Corbett et al., 2016).
Interrater reliability was examined for a random sample of all coded videos. The primary coders consisted
of three research assistants and three students. Random participants from the EXP and WLC group were
selected, comprised of an equal distribution of pre-test and post-test sessions. There were 154 coded
sessions, 18 of which were randomly selected for reliability. No specific subject characteristics were
identified prior to random selection of reliability. The Noldus program (Noldus, 2008) has a reliability
statistical program embedded in the software that calculates Cohen’s kappa. Reliability was k= .82 and k=
.88 for Cooperative Play and Verbal Interaction, respectively, which is comparable to previous studies
using the PIP (Corbett, Swain, Newsom, et al., 2014).
Statistical Analysis Independent sample t-tests were conducted to examine baseline group differences in the

demographic and diagnostic variables (see Table 1) and in all pre-test dependent variables. To examine
between-group treatment effects, a series of linear mixed Analysis of Covariance (ANCOVA) models were
used to test the post-intervention between-group differences on each social cognition and behavior
dependent variable (e.g., TOM, Cooperative/Uncooperative Play and Verbal Interaction). The post-test
(after intervention) score for each dependent variable served as the outcome variable, group (EXP/WLC)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6818093/?report=printable
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as the main independent variable while controlling for baseline (pre-test) score and Cohort (i.e., 1, 2, 3),
which served as covariates. To examine the extent to which diagnostic (e.g., symptom severity, IQ) and
demographic (age,sex) variables predicted treatment response, a series of moderator analyses were
performed. Statistical analyses were performed using SPSS 24 (IBM Corp. Released 2016. IBM SPSS
Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp.).

Results
Preliminary
The two groups did not differ on age, sex, IQ, or symptom profile (p > 0.05; see Table 1). Participants also
did not differ on the primary dependent variables at baseline (Pre-test, p> 0.05; see Table 3 first column).
Primary
Social cognition. In regards to social cognition, significant differences were observed between the EXP and

the WLC group at post-treatment (Table 3 Post-test). Specifically, the EXP group showed better
performance on TOM-V, F(1,72)= 4.30, p= 0.04, d= 0.62 (Table 3). TOM-C differences did not reach
statistical significance, F(1,71)= 2.97, p= 0.09, d= 0.38.
Significant group differences were also present in the ERP markers of incidental face memory between the
EXP and the WLC groups at post-treatment, F(1,76)= 6.321, p= 0.01. Follow-up analyses using pairedsample t-tests indicated that neither the EXP nor the WLC group differentiated between the repeated faces
and those seen once at pre-test, t(43)=−.424, p= 0.67 and t(32)= 1.41, p= 0.17, respectively. However,
following treatment, the EXP group demonstrated significantly increased ERP amplitudes for the repeated
faces compared to faces seen once, t(42)= −2.82, p= 0.01, while such response was not detected in the
WLC group, t(32)= 0.65, p= 0.52 (see Figure 2).
Social behavior. In the domain of social behavior, at post-test while controlling for pre-test performance,

the EXP group engaged in more cooperative play during solicited play, F(1,73)= 5.48, p= 0.02, d= 0.58 (
Table 3). However, there was not sufficient evidence for an effect of the treatment on unsolicited play, F
(1,73)= 2.49, p= 0.12 d= 0.48. Additionally, Verbal Interactions during solicited play increased by 12.39%
in the EXP group, whereas the WLC showed a 13.05% decrease compared to baseline levels, F(1,73)=
4.51, p= 0.04, d= 0.47.
Exploratory Analysis to Identify Potential Predictors of Treatment Response
We examined age, autism severity, IQ, and pre-test dependent measures scores as potential predictors of
response to treatment using a moderator analysis. None of the statistical interactions of the putative
moderators with treatment group membership predicting the post-test dependent variables were significant.

Discussion
The primary aim of the current study was to examine the impact of SENSE Theatre® on social cognition
and behavior in a relatively large sample of youth with ASD. We extended previous findings
demonstrating that the theatre-based intervention contributes to clinically-meaningful improvement in both
cognitive and behavioral aspects of social competence in youth with ASD (Corbett et al., 2011; Corbett et
al., 2016; Corbett, Swain, Coke, et al., 2014a; Schaller & Rauh, 2017).
Regarding social cognition, there were strong treatment effects such that the EXP group showed better
performance on verbal TOM skills. Youth that participated in the treatment were better able to verbalize
and attribute mental states and behaviors to others. It is plausible that engaging in theatre promotes the
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6818093/?report=printable

7/19

1/17/22, 2:12 PM

Treatment Effects in Social Cognition and Behavior Following a Theatre-based Intervention for Youth with Autism

ability to understand what others are thinking and to use this knowledge to predict how others may act
(Noice, 1991). These results are consistent with previous research examining the effect of acting and
theatre technique on TOM skills in typically developing children (Goldstein, 2011; Goldstein & Winner,
2012) as well as in children and adolescents with ASD (Corbett et al., 2011; Corbett, Swain, Coke, et al.,
2014b; Guli et al., 2013). Moreover, some TOM treatments that incorporate various aspects of theatre,
such as role-playing, (e.g., Begeer et al., 2015; Hoddenbach et al., 2012) report significant gains in TOM
skills, providing additional support for the inclusion of theatre-based activities in interventions for children
with ASD.
It was somewhat surprising that the TOM contextual subtest did not reach statistical significance as this
task addresses more implicit and affective aspects of perspective taking often shown to be impaired in
ASD (Schaller & Rauh, 2017; Schuwerk, Vuori, & Sodian, 2015). The limited number of only 6 items may
have resulted in relatively lower reliability, leading to lower statistical power to carefully sample the
construct. Future studies that include additional items, as well as measure other important aspects of TOM
(such as false beliefs or imaginative play) are needed to uncover the TOM skills that theatre intervention
may enhance.
Another fundamental aspect of social cognition, face memory, is often impaired in children with ASD
based on behavioral and neuroimaging studies. Children with ASD also exhibit difficulty in face
recognition especially when involving a delay (Arkush et al., 2013; Key & Corbett, 2014; Langdell, 1978).
Neural measures of incidental face memory in the current study demonstrated treatment-related
improvements as shown in previous studies (Corbett et al., 2016). Although there were no between-group
differences at baseline, at post-test ERPs of children who participated in SENSE Theatre® demonstrated
the expected increase in amplitudes for the repeated faces compared to the faces that were seen only once.
The comparable findings at baseline across the groups support the notion that children with ASD have
quanititative deficits in face recognition, especially on tasks that include even a brief delay (Weigelt et al.,
2012). The results also emphasize that they are domain-specific, evidenced by the observed differences
between faces vs. houses (Weigelt et al., 2013). Despite the often observed deficit in memory for faces, the
results highlight that it is amenable to treatment and lend support for the idea that theatre engagement with
peers has the potential to increase salience of social information, such that changes are observable on
objective neuropsychological and neurophysiological measures (Corbett et al., 2016).
In addition to changes in social cognition, significant treatment effects were present for social behavior.
Changes were apparent in the participants’ motivation to engage with other peers during a proxy of an
everyday social encounter (Corbett, Swain, Newsom, et al., 2014). Specifically, youth with ASD in the
EXP group showed more cooperative play during solicited but not unsolicited play. This finding highlights
the importance of peer solicitation to facilitate social engagement, which has been shown in previous
research (Corbett, Swain, Newsom, et al., 2014). Thus, while there is more reciprocal social interaction
with novel peers following treatment, the peer continues to play a pivotal role in that process. Similarly, it
was shown that participants in the EXP group engaged in more verbal interactions when solicited by peers
following treatment. The data from the WLC group demonstrated that the mere re-exposure to the
playground setting did not result in a maintenance or increase in verbal communication with peers. Based
on the moderate effect sizes, these behavioral changes are likely to be clinically meaningful even though a
standard is not yet established in the field. Of note, the effect sizes for all behavioral measures reported in
this paper meet or exceed effect sizes reported in similar intervention studies, such as Dolan et al. (2016).
The use of theatre is only recently emerging as a promising form of intervention for individuals with ASD
(Lerner et al., 2011; Webb et al., 2004; Williams, 1989) which include studies showing observable changes
on objective neuropsychological and neurophysiological measures (Corbett et al., 2016). The inclusion of
acting techniques and reciprocal role play provides a natural foundation in which to build social skills in a
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6818093/?report=printable
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less structured therapeutic setting. Among the unique features of the SENSE Theatre® program compared
to other theatre approaches (Lerner et al., 2011; Webb et al., 2004; Williams, 1989) is peer-mediation - the
inclusion of expert social models in the form of trained peer actors who are able to provide clear exemplars
of social engagement, communication and emotional expression. Another unique aspect of the intervention
is that it culminates in a theatrical performance in which the participants are able to demonstrate their
acquired skills in a public forum. The inclusion of this vital component seems to serve as a powerful
reinforcing agent by rewarding not only the completion of the goal (play) but the generalized
reinforcement from the audience increases the likelihood that the individual will engage in such social
interaction with other peers in the future.
Strengths and Limitations
Strengths of the RCT include a relatively large cohort of carefully characterized children and adolescents
with ASD and the use of randomization and a multi-method approach demonstrating changes in social
information processing at the behavioral and neural levels. Nevertheless, limitations exist, such as the
inclusion of only high-functioning children with ASD with variability in cognitive functioning.
Additionally, the sample was 84% Caucasian (see Table 1); future research with more diverse and
heterogenous samples will increase applicability. Another limitation is the lack of follow-up data to
examine long-term maintenance of reported social cognitive and behavioral effects. For the current study,
participants did not complete follow-up testing on the neuropsychological or physiolological data.
Subsequent RCTs are underway which include this important outcome data to determine the maintenance
or loss of treatment effects. Additionally, the second aim of the study was to identify potential
demographic/diagnostic variables predicting treatment response; however, none of the selected variables
moderated response. Thus, the question “for whom” SENSE Theatre® is most beneficial remains an open
one, warranting future exploration. Finally, the statistical approach was used to be consistent with previous
studies (Corbett et al., 2016) ; however, future studies comparing across different treatments and more
robust statistical designs may be needed.
Future Directions
The structure of social cognition may be distinguished between the ability to use a skill and the propensity
to use the skill in everyday life (Happe, Cook, & Bird, 2017). While the current study measured the extent
to which participants socially interacted with peers during play, an interesting next step might be to
evaluate the content of the interaction and whether youth with ASD show measurable changes in their
ability to take on the perspective of others in more natural contexts. Moreover, the use of a comprehensive
battery of TOM tasks and more ecologically valid measures that consider the complexity of social
cognition (Schaller & Rauh, 2017), are warranted.
The intervention closely resembles the experience of acting in theatre, which includes elements of role
play, observing behavior in others, and social interaction. As such, it remains unclear what specific aspects
of theatre contribute to the observed changes in social cognition and behavior. Future studies aimed at
disentangling these core components may be meaningful in identifying the active and necessary
ingredients for improvement in social competence in youth with ASD.
In summary, the results demonstrate that theatre-based treatments are emerging as a clinically meaningful
intervention for high-functioning children and youth with ASD. While speculative, the findings suggest at
least two aspects inherent in the SENSE Theatre® intervention may be driving the findings; namely,
increase in social salience due to positive, reciprocal engagement with peers, and improved TOM as a
result of enhanced perspective taking using theatre techniques.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6818093/?report=printable
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Figure 1.

CONSORT Flow of participants.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6818093/?report=printable

15/19

1/17/22, 2:12 PM

Treatment Effects in Social Cognition and Behavior Following a Theatre-based Intervention for Youth with Autism

Figure 2.

Incidental memory for single and repeated faces at baseline and post-test.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6818093/?report=printable

16/19

1/17/22, 2:12 PM

Treatment Effects in Social Cognition and Behavior Following a Theatre-based Intervention for Youth with Autism

Table 1
Demographic and Diagnostic Characteristics for Experimental (EXP) and Waitlist Control (WLC)
Group
EXP

WLC

df

2
χ /t

p value

Caucasian

36

29

1

0.53

0.47

African American

6

2

1

1.16

0.28

Asian/Pacifc Islander

2

2

1

0.09

0.77

2

3

1

0.64

0.42

42

30

Medication: Psychotropic

23

14

1

0.73

0.39

Medications: Psychotropic > 1

11

6

1

0.51

0.48

11/33

7/26

1

0.15

0.70

Age

11.12 (2.54)

10.58 (2.32)

1,75 −0.96

0.34

ADOS Algorithm

10.57 (4.73)

11.83 (5.43)

1,75

1.00

0.32

104.18 (19.27) 96.49 (17.50) 1,75 −1.80

0.07

Variable
Demographics
Race

Ethnicity
Hispanic/
Latino
Not Hispanic/
Latino

Gender F/M

WASI
SCQ

20.95 (6.70)

20.69 (7.18)

1,75 −.162

0.87

Note: Means (Standard Deviations) by group. F/M= Female/Male, ADOS = Autism Diagnostic Observation
Schedule, WASI= Wechsler Abbreviated Scale of Intelligence, SCQ= Social Communication Questionnaire.
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Table 2
Study events
Pre-test
Visit 1

Events

Visit 2

SENSE Theatre Intervention

Post-test

10 weeks

Visit 3

Diagnostic: ADOS,

Neuropsychological:

WASI

NEPSY, SCQ

Neuropsychological:

ERP (face

Role play, improvisation, play

NEPSY, SCQ

memory)

rehearsal, play performance

ERP (face memory)

Peer Interaction

Peer Interaction

(playground)

(playground)

Note: ADOS = Autism Diagnostic Observation Schedule, WASI = Wechsler Abbreviated Scale of Intelligence, SCQ
= Social Communication Questionnaire, ERP = Event-Related Potentials
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Table 3.
Performance on measures of social cognition and behavior at pretest and posttest for the
Experimental (EXP) and Waitlist Control (WLC) Groups
Pre-test
Variable

EXP

WLC

df

Post-test
F

p

d

EXP

WLC

17.65

15.50

(4.59)

(4.95)

4.98

4.59

(0.89)

(1.19)

df

F

p

d

Social Cognition

TOM-Verbal
TOM-Contextual

15.64

14.06

(4.87)

(5.54)

4.84
(1.13)

4.5 (1.5)

1,75

1.75

0.19

.31

1,73

1.23

0.27

.26

1,72 4.06 0.04 0.45
1,72 3.03 0.09 0.38

Social Behavior
Cooperative PlaySolicited
Cooperative PlayUnsolicited
Verbal Interaction

40.30

34.38

(27.86)

(34.11)

7.51

0.95

(21.62)

(3.22)

58.19

56.10

(38.76)

(40.65)

1,74

0.69

0.41

1,74 02.98 0.09
1,74

.05

0.19
0.4

0.82 0.05

52.81

34.83

(30.23)

(32.14)

14.39

4.62

(25.01)

(11.80)

65.40

48.78

(33.46)

(37.00)

1,73 5.48 0.02 0.58
1,73 2.49 0.12 0.48
1,73 4.51 0.04 0.47

Note: TOM – Theory of Mind.
Pre-test data were analyzed using independent sample t-tests. Post-test data were analyzed controlling for
baseline (pre-test). Data were missing for TOM-V, Cooperative Play and Verbal Interaction resulting in
approximately 4% loss. TOM-C had 5% missing data.
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